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An object-oriented programming apparatus for 
interconnecting a plurality of objects each having data and 
operat i ons, \sa i d object-oriented programming apparatus 



comprising: 

instruction coupling means for permitting a transfer 
of messages between a first object having an output 
instruction bus portion for performing a processing for an 
issue of messages Yli rected to another object and a second 
object having an input instruction bus portion responsive to 
messages issued by amother object and directed to self object 
'for activating a method of self object associated with the 
received message, by meWis of providing such a correspondence 



that the message of the 



it object is associated with the 



method of the second objei 

data element list gekierati 



ng means for generating a 



data element list, in which pcwnters to data storage areas 
for storing data are arranged, of an object; 

pointer element list generating means for generating 
a pointer element list, in which pointers to pointer storage 
areas for stor i ng po i nters to data a\e arranged, of an 
object; and 
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a coupling means for permitting a transfer of data 
i rd object having the data element I ist and a 
fourth object: having the pointer element list, by means of 
writing the pointers arranged in the data element list of the 
third object ilnto the pointer storage areas indicated by the 
pointers arranged in the pointer element list of the fourth 
object. 



2. An object-oriented programming apparatus 
according to claim "lAwherein said instruction coupling means 
generates a method element list in which arranged are method 



elements including a merhtficl ID for specifying a method of 



another object associated 
a pointer to another obje 



the method ID is executed 



a^message of self object, and 
which the method specified by 



3. An object-oriented programming apparatus for 
interconnecting a plurality of objects each having data and 




operations, said object-oriented programming apparatus 
comp r i s i ng : 

instruction coup I ing means for\ permitting a transfer 
of messages between a first object having an output 
instruction bus portion for performing a processing for an 
issue of messages directed to another objec\ and a second 
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object having aVi input instruction bus portion responsive to 
messages issued my another object and directed to self object 
for activating a method of self object associated with the 
received message, my means of providing such a correspondence 
that the message of\the first object is associated with the 
method of the seconcft object ; and 

an input ins-qruction tag table generating means for 
generating an input instruction tag table indicating an 
association of messages of another object with methods of 
self object, for each o™efrnsfoje(rt^on the output instruction 
bus portion of self objeaLK^X 

4. An object-oriented programming apparatus 
according to claim 3, whereiro said instruction coupling means 
generates a method element Mat in which arranged are method 
e I ements i nc I ud i ng a method I D Vor spec i f y i ng a method of 
another object associated with a\message of self object, and 
a pointer to another object in wh\ch the method specified by 
the method ID is executed, and \ 

wherein said input instruction tag table generating 
means generates the input i nstruct i on Vtag table and adds the 
input instruction tag table to the method elements including 
the pointer to another object associ ated Vvith the input 
instruction tag table. \ 
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5. Ah object-oriented programming apparatus for 
interconnecting^ plurality of objects each having data and 
operations, saiq object-or iented programming apparatus 



• * 



comprising: 



instruction coupling means for permitting a transfer 
of messages between\a first object having an output 
instruction bus port\on for performing a processing for an 
issue of messages directed to another object and a second 
object having an i nput\i nstruct i on bus portion responsive to 



me 



ssages issued by another object and directed to self object 



for activating a method oY self object associated with the 
received message, by means\of providing such a correspondence 
that the message of the first object is associated with the 
method of the second object ;\ and 

an output instruct ionvtag table generating means for 
generating an output instruction tag table indicating an 
association of methods of anothe^ object with messages of 
self object, for each other objec\/\n the output instruction 
bus portion of self object. 



6. An object-oriented programming apparatus 
according to claim 5, wherein said instruction coupling means 
generates a method element list in wh i cHV arranged are method 
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elements including a method ID for specifying a method of 
another object associated with a message of self object, and 
a pointer to another object in which the method specified by 
the method ID is executed, and 

wherein said output instruction tag table generating 
means generates th^ output instruction tag table and adds the 
output instruction "Bag table to the method elements including 
the pointer to another object associated with the output 
instruction tag table. 



7. An object-or iWited programming apparatus for 
interconnecting a plural ityv of objects each having data and 
operations, said object-oriented programming apparatus 



* ■ 



compr i s i ng: 



instruction coupling means for/j$ermitting a transfer 
of messages between a first objec\ ij/av i ng an output 



instruction bus portion for per for 



rig^a processing for an 



issue of messages directed to anotper object and a second 
object having an input instruction bus portion responsive to 
messages issued by another object and directed to self object 
for activating a method of self object associated with the 
received message, by means of providing such a correspondence 
that the message of the first object is associated with the 
method of the second object; and 
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an input data tag table generating means for 
generating an imput data tag table indicating an association 
of a data element list ID for identifying a data element 
list in which pointers to data storage areas for storing data 
are arranged witn a pointer element list ID for identifying 
a pointer element list in which pointers to data storage 
areas for storing\po inter to data are arranged, for each 
other object, on tl\e output instruction bus portion of self 
object. 



8. An object-W i ented programming apparatus 
according to claim 7, wherein said instruction coupling means 
generates a method element I ist in which arranged are method 
elements including a method ID for specifying a method of 
another object associated with a message of self object, and 
a pointer to another object\in which the method specified by 
the method ID is executed, and 

wherein said input data tag table generating means 
generates the input data tag table and adds the input data 



tag table to the method element 



k luding the pointer to 



another object associated with the input data tag table 



9. An object-oriented programming apparatus for 
interconnecting a plurality of objects \ach having data and 
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operations, said object-oriented programming apparatus 

comprising: / 

instruction coupling means /for permitting a transfer 
of messages between a first object having an output 
instruction bus portion for performing a processing for an 
issue of messages directed to ^another object and a second 
object having an input instruction bus portion responsive to 
messages issued by another yobject and directed to self object 
for activating a methocLo/r se\f object associated with the 
received message, by meVra> of providing such a correspondence 
that the message of the first object is associated with the 
method of the second /obj ect ; and 

an output d4ta tag table generating means for 
generating an output data tag table indicating an association 
of a pointer elefrnent list ID for identifying a pointer 
element list in which pointers to pointer storage areas for 
storing pointers to data are arranged with a data element 
list ID f or /i dent i f y i ng a data element list in which 
pointers tp data storage areas for storing data are arranged, 
for each/other object, on the output instruction bus portion 
of sely object. 
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10. An object-oriented programming apparatus 



y0 



according to claim 9, wherein said instruction coupling means 



generates a method e 
elements including a 



lement list in which arranged are method 
method ID for specifying a method of 



another object associated with a message of self object, and 



a pointer to another 



object in which the method specified by 



the method ID is executed, and 

wherein said loutput data tag table generating means 
generates the output data tag table and adds the output data 



tag table to the methi 
another object associz 



d elements including the pointer to 
ted with the output data tag table. 



8— .HJJE 
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11. An object-oriented program storage medium for 
storing a plurality oflobjects each having data and 
operations, said object-oriented program storage medium 
storing an object couplilng program comprising: 

instruction coupling means for permitting a transfer 
of messages between a fir\st object having an output 



instruction bus port! 



r performing a processing for an 



issue of messages directed to another object and a second 
object having an input instruction bus portion responsive to 
messages issued by another \ object and directed to self object 
for activating a method of self object associated with the 



received message, by means of providing such a correspondence 
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that the message \of the first object is associated with the 



method of the second object; 

data element list generating means for generating a 
data element I i stf in which pointers to data storage areas 



for stor i ng data 
pointer e 
a pointer element 
areas for stor i ng 
object; and 



are arranged, of an object; 
ement list generating means for generating 
list, in which pointers to pointer storage 
pointers to data are arranged, of an 



data coup I ing means for permitting a transfer of data 



between a th i rd ob 



fourth object havi 
writing the pointe 
th i rd object i nto 
pointers arranged 
object. 



ject having the data element list and a 
ig the pointer element list, by means of 
's arranged in the data element I i st of the 
:he pointer storage areas indicated by the 
in the pointer element list of the fourth 



12. An obj 
according to claim 




ect-oriented program storage medium 
11, wherein said instruction 



coupling means generates a method element list in which 
arranged are methoa elements including a method ID for 
specifying a methoa of another object associated with a 
message of self objetot, and a pointer to another object in 



which the method specified by the method ID is executed, and 
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wherein the /first object having the output 



instruction bus portion refers to, when issuing a message, a 



method element arranged in the method element list associated 



with the message, /and calls the second object in which a 
pointer is stored' in the method element, giving the method ID 
stored in the method element as an argument. 



01 
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13. An object-oriented program storage medium for 
storing a plural ity of objects each having data and 
operations, said object-oriented program storage medium 
storing an ob/ject coupling program comprising: 

instruction coupling means for permitting a transfer 



o 



of messages between a first object having an output 

i nstruct i on /bus portion for performing a processing for an 

issue of messages directed to another object and a second 



object having an input instruction bus portion responsive to 



messages i s 



for activa 



rece i ved 



sued by another object and directed to self object 



thod of self object associated with the 



ssage, by means of providing such a correspondence 




that the message of the first object is associated with the 
method of the second object; and 



an 



gene rat i ng 



assoc i at i on 



input instruction tag table generating means for 
an input instruction tag table indicating an 
of messages of another object with methods of 
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self object, for each other pbject, on the output instruction 
bus portion of self object. 



14. An object-o/i ented program storage medium 
according to claim 13,/ wherein said instruction coupling 
means generates a method element list in which arranged are 
method elements including a method ID for specifying a 
method of another object associated with a message of self 
object, and a poimter to another object in which the method 
specified by the method ID is executed, and 

wherein /said input instruction tag table generating 
means generates/ the input instruction tag table and adds the 
input instruct/ on tag table to the method elements including 
the pointer tp another object associated with the input 
instruction tfak table. 

I -V - 



15. /An object-oriented program storage medium 
according to claim 14, wherein the first object having the 
method element to which the input instruction tag table is 
added call a, when calling the second object identified by the 
method element, the second object giving as arguments the 
method ID and the input instruction tag table which are 



stored in 



the method element. 
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16. An object-oriented program storage medium 
according to claim 15\ wherein the second object receives 
messages directed fromythe first object to the second object, 
and refers to the i nput\i nstruct i on tag table, which is an 
argument of the received message, to execute the method of 
the first object associated with the message of the second 
object. 




17. An object-oriented program storage medium 
according to claim 15, where inythe second object receives 
messages directed from the firsi* object to the second object, 
and refers to the input instruction tag table, which is an 
argument of the received message, \ to add the method element 
related to the method of the first\object associated with the 
message of the second object to theVnethod element I ist of 
the second object associated with the\ message of the second 
object. 




18. An object-oriented program storage medium 
according to claim 15, wherein the secor\l object has means 

v 

for producing a third object, receives messages directed from 
the first object to the second object, and\ refers to the 
input instruction tag table, which is an argument of the 
received message, to add the method e I ement \e I ated to the 
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method of the first object associated with messages of the 

\ 

third object to the method element list of the third object 
associated with the message of the third object. 



19. An object-oriented program storage medium for 
storing a plurality of objects each having data and 
operations, said object-oriented program storage medium 
storing an object coupling program comprising: 

instruction coupling means for permitting a transfer 
of messages between avfirst object having an output 
instruction bus port iont for performing a processing for an 
issue of messages directed to another object and a second 
object having an input instruction bus portion responsive to 
messages issued by anothervobject and directed to self object 
for activating a method of self object associated with the 
received message, by means o^^roviding such a correspondence 
that the message of the first object is associated with the 
method of the second object; and 

an output instruction tagXft^bl'e generating means for 




generating an output instruction jgag t\ble indicating an 

Tv 

association of methods of another <3mject with messages of 
self object, for each other object, or^ the output instruction 
bus portion of self object. 
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20. An ob jiect-or i ented program storage medium 
according to claim\l9, wherein said instruction coupling 
means generates a method element list in which arranged are 
method elements including a method ID for specifying a 
method of another object associated with a message of self 



A 



object, and a pointer to another object in which the method 
specified by the method \lD is executed, and 

wherein said output instruction tag table generating 
means generates the output\ instruction tag table and adds the 
output instruction tag table to the method elements including 
the pointer to another object: associated with the output 
instruction tag table. 



21. An object-oriented program storage medium 
according to claim 20, wherein tl^e first object having the 
method element to which the output instruction tag table is 
added calls, when calling the secomd object identified by the 
method element, the second object giving as arguments the 
method ID and the output i nstruct i on\tag table which are 
stored in the method element. 




22. An object-oriented program storage medium 
according to claim 21, wherein the seconcn object receives 
messages directed from the first object ta the second object, 
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and refers "Bp the output instruction tag table, which is an 
argument of trie received message, to add the method element 
related to the\ method of the second object associated with 
the message of yie first object to the method element I ist 
of the first objept associated with the message of the 
f i rst object. 



23. An object-oriented program storage medium 
according to claim 21 A wherein the second object has means 
for producing a third object, receives messages directed from 
the first object to the second object, and refers to the 
output instruction tag table, which is an argument of the 
received message, to add tne method element related to the 
method of the third object associated with messages of the 
first object to the method element list of the first object 
associated with the message of\the first object. 



24. An object-oriented program storage medium for 



storing a plurality of objects eac 



operations, said object-oriented 




i ng data and 



ram storage medium 



storing an object coupling program comprising: 



instruction coupling means for\permitt ing a transfer 
of messages between a first object having an output 
instruction bus portion for performing a processing for an 
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issue of messages directed to another object and a second 
object having an input instruction bus portion responsive to 



me 



ssages issued by another object and directed to self object 



for activating a metnod of self object associated with the 
received message, bylmeans of providing such a correspondence 
that the message of tne first object is associated with the 
method of the second object; and 

an input data \ag table generating means for 
generating an input data tag table indicating an association 
of a data element list ID for identifying a data element 
list in which pointers to\data storage areas for storing data 
are arranged with a pointeV element list ID for identifying 
a pointer element list in which pointers to data storage 
areas for storing pointer to data are arranged, for each 
other object, on the output instruction bus portion of self 
object. 



25. An object-oriented i^qgram ^storage medium 



according to claim 24, wherein s 
means generates a method element 



instruction coupling 
l\ist in which arranged are 



method elements including a method \ID for specifying a 
method of another object associated with a message of self 
object, and a pointer to another object in which the method 
spec i f i ed by the method ID is executed^ and 
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wherein said input data tag table generating means 
generates the input! data tag table and adds the input data 
tag table to the met|hod elements including the pointer to 
another object associated with the input data tag table. 



26. An object-pr i ented program storage medium 
according to claim 25, Wherein the first object having the 
method element to whichrthe input data tag table is added 
cal Is, when cal I ing the second object identified by the 
method element, the seconb object giving as arguments the 
method ID and the input da\:a tag table which are stored in 
the method element. 



27. An object-or ientetl program storage medium 
according to claim 26, where i A the second object receives 
messages directed from the first object to the second object, 
refers to the input data tag tabVe, which is an argument of 
the received message, to obtain trie pointer element list ID 
of the first object, produces the pointer element list 
identified by the pointer element I \st ID, of the first 



object and in addition the data eleman; 
the data element list ID associated wi 



identified by 
>he pointer element 



list ID, of the second, and writes t/ie pointers arranged in 
the data element I i st of the second object into the pointer 
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storage areas indicated by the pointers arranged in the 
pointer e I ementl I i st of the first object. 

28. An opject-or i ented program storage medium 
according to claftm 26, wherein the second object has means 
for producing a tnird object, receives messages directed from 
the first object to the second object, refers to the input 
data tag table, wmch is an argument of the received 
message, to obtain\the pointer element list ID of the first 
object, produces the pointer element list identified by the 
pointer element I i s4 ID, of the first object and in addition 
the data element list identified by the data element list ID 
associated with the pointer element list ID, of the third, 
and writes the pointers arranged in the data element I i st of 
the third object into #ie pointer storage areas indicated by 
the pointers arranged in the pointer element list of the 

f i rst object. \ 

29. An object-or i|etyted program storage medium for 
storing a plurality of objedts each having data and 
operations, said object-or i eroted program storage medium 
storing an object coupling prcteram comprising: 

instruction coupling maans for permitting a transfer 
of messages between a first object having an output 
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i nstruct i onl bus portion for performing a processing for an 
issue of messages directed to another object and a second 
object having an input instruction bus portion responsive to 
messages i ssiled by another object and directed to self object 
for activating a method of self object associated with the 
received message, by means of providing such a correspondence 
that the message of the first object is associated with the 
method of the second object; and 

an output data tag table generating means for 
generating an output data tag table indicating an association 
of a pointer element list ID for identifying a pointer 
element list in wroich pointers to pointer storage areas for 
storing pointers to data are arranged with a data element 
list ID for identifying a data element list in which 
pointers to data storage areas for storing data are arranged, 
for each other objectt on the output instruction bus portion 
of self object. \ 

30. An ob j ect-jpk i ented program storage medium 
according to claim 29, wVierein said instruction coupling 
means generates a method \ I ement list in which arranged are 
method elements including a method ID for specifying a 
method of another object associated with a message of self 
object, and a pointer to another object in which the method 
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specified by 1ihe method ID is executed, and 

where ih said output data tag table generating means 
generates the qutput data tag table and adds the output data 
tag tab I e to the method e I ements i nc I ud i ng the po i nter to 
another object associated with the output data tag table. 

31, An object-oriented program storage medium 
according to claim BO, wherein the first object having the 
method element to wh\ich the output data tag table is added 
calls, when calling -one second object identified by the 
method element, the sqcond object giving as arguments the 
method ID and the output data tag table which are stored in 
the method element. \ 

32. An object-oriented program storage medium 
according to claim 31, wheAein the second object receives 
messages directed from the fli rst object to the second object, 
refers to the output data ta& table, which is an argument of 
the received message, to obtai^i the data element list ID of 
the first object, produces the Wata element list identified 
by the data element list ID, of >the first object and in 
addition the pointer element I i st^iVteflt i f i ed by the pointer 
element list ID associated with (}mk data element list ID, of 
the second, and writes the poi nters\ arranged in the data 
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element list oAthe first object into the pointer storage 
areas indicated oy the pointers arranged in the pointer 
element list of the second object. 



33. An objec"Bror i ented program storage medium 
according to claim 31,\wherein the second object has means 
for producing a third oftject, receives messages directed from 
the first object to the aecond object, refers to the output 
data tag table, which is ah argument of the received 
message, to obtain the data\ element list ID of the first 
object, produces the data element list identified by the 
data element list ID, of thevfirst object and in addition the 
pointer element list identified by the pointer element list 
ID associated with the data element list ID, of the third, 
and writes the pointers arranged^ in the data element list of 
the first object into the pointer\ storage areas indicated by 
the pointers arranged in the pointer element list of the 
th i rd object. 



34. An object-oriented pro; 



ram storage medium 



according to claim 12, wherein the second object receives 
messages directed from the first object yto the second object, 
and executes the method identified by thq method ID which is 
an argument of the received message. 
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35. An object-oriented program storage medium 
according to claim 115, wherein the second object receives 
messages directed fAom the first object to the second object, 
and executes the met Aod i dent i f i ed by the method I D wh i ch is 
an argument of the reaeived message. 



36. An object-oni ented program storage medium 
according to claim 21, wherein the second object receives 



me 



ssages directed from tha first object to the second object, 



and executes the method identified by the method ID which is 
an argument of the recei ved\message. 



37. An object-oriented program storage medium 
according to claim 26, where in\ the second object receives 
messages directed from the first object to the second object, 
and executes the method identified by the method ID which is 
an argument of the received message. 



38. An object-oriented progjikfn storage medium, 
according to claim 31, wherein the second object receives 
messages directed from the first objeqt to the second object, 
and executes the method identified by -qne method ID which is 
an argument of the received message. 
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object-between-network display method in which 
a plurality of objects produced by an object-oriented 
programming and \yi rings representative of flow of data and 
control among the\ plural ity of objects are displayed on a 
display screen of Wi image display apparatus for displaying 
images based on electronic image information, 

wherein dismayed on the display screen is a first 
image in which a display area consisting of one measure 
obtained through partitioning the display screen into a 
plurality of measures, or a display area formed through 
coupling a plurality of adjacent measures together, comprises 
an object display domain for displaying a single object, and 
a wiring display domain fo\ d i sp I ay i ng wires for coupling a 
plurality of objects to one\another, the object display 
domain and the wiring d i sp I aA domai n are determined in such a 
manner that the wiring d i sp I ay\ domain is formed between the 
object display domai n-to~object\di splay domain of the 
adjacent two display areas, and 

wherein on the display scnpert^each of the plurality 
of objects is arranged on an. assoc iWted object display domain 
of the display area, while the wiresVfor coupling the 
plurality of objects thus arranged ar& displayed on the 
wiring display domains ranged across a plural ity of display 
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areas. 



4®. An object-between-network display method 
accord ingYto claim 39, wherein a predetermined object of a 
plurality of objects constituting the first image is 
const i tuted\of a subnetwork comprising a plurality of 
objects, which are of lower class in a hierarchical structure 
than the predetermined object, and wirings for connecting the 
later plural ityW objects together, and 

wherein when a second image, in which a subnetwork of 
said predetermined object is displayed instead of a display 
of said predetermi neck object in the first image, is displayed 
instead of the first image, the subnetwork on the first image 
is displayed in a more enlarged display area than that of 
said predetermined object^, and display areas arranged upper 
and lower sides and right and left sides of the display area 



of the subnetwork are altered to display areas enlarged 



vertically and horizontally, respectively, and regarding 



display areas located at di agora I positions with respect to 
the display area of the subnetwork, the display areas are 
displayed with a same size as thal^afythe first image. 



41. An object-between~network\ d i sp I ay method 
according to claim 39, wherein a predetermined object of a 
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plurality df objects constituting the first image is 
constituted \of a subnetwork comprising a plurality of 
objects, which are of lower class in a hierarchical structure 
than the predetermined object, and wirings for connecting the 
later plurality of objects together, and 

wherein when a second image, in which a subnetwork of 
said predetermined object is displayed instead of a display 
of said predetermined object in the first image, is displayed 
instead of the fi\st image, the subnetwork on the first image 
is displayed in a more enlarged display area than that of 
said predetermined object, and display areas except the 
display areas of the \ubnetwork are deformed as compared with 
the associated display Weas on the first image in such a 
manner that display areas located at a periphery of the 
second image, and position and size of sides contacting with 
the second image, are substantially the same ones as display 
areas located at a periphery* of the first image, and position 
and size of sides contact i ng V ' "th the first image, 
respect i ve I y. 



42. An object-between-rffetavoVk display method 




according to claim 39, wherein whe\i the first image is 
displayed, figures and sizes of the\object display domains in 
the display areas are standardized i \ accordance with figures 
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and sizes pf the display areas. 



43. VAn object-between-network display method 
according to\claim 39, wherein when the first image is 
displayed, fiVst, the plurality of objects are displayed, and 
then it is displayed that the plurality of objects are 
interconnected Vith wirings in which a direction of flow of 
data or control \s repeatedly displayed in units of 
predetermined segments. 



44. An objeftt-between-network display method 
according to claim 3$, wherein when the first image is 
displayed, in wi r i ngsVconsi st i ng of a central wire and edge 
wires extended along bdth sides of the central wire, each of 
the edge wire having a display aspect different from the 
central wire, there is prbvided such a display of wiring that 
of the intersecting wirings, with respect to wirings each 
representative of a same flaw of data or control, the central 



w 



ire-to-central wire are continued, and with respect to 



wirings each representative oft ^mutually different flow of 
data or control, the central wJ^yF one of the wirings is 
divided into parts at a posi ti/bn\ contact ing with or adjacent 
to the edge wires of another wirirog. 
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45. An object-oriented programming supporting 
apparatus for\coupl ing a plurality of objects, each having 
data and opera! ions, with one another in accordance with an 
instruction, said object-oriented programming supporting 
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apparatus comprising: 

display means for displaying objects each represented 
by a block representative of a main frame of an object, a 
data output terminal for transferring data of the object to 
another object, a data input terminal for receiving data from 
another object, a message terminal for issuing a message to 
make a request for processing to another object, and a method 
terminal for receiving^ processing request from another 
object to execute a method, the object being represented by a 
hierarchical structure wl\ch permits one or a plurality of 

\ .... 

objects to exist in a singlle object, and in addition displays 
a wiring for coupling terminals of a plurality of objects; 

object coupling means for constructing a coupling 
structure among a plurality of objects in accordance with an 
instruction for coupling terminals of the plurality of 
objects through a wiring; 

hierarchical structure jcSnst ruction means for 
constructing a hierarchical structure of objects; and 

a handler for instructing a\ wiring for coupling among 
objects to said object coupling meane, and in addition for 
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instructing apposition of an. object on the hierarchical 
structure to sa,id hierarchical structure construction means, 

where in\sa id hierarchical structure construction 
means has means tor producing a dupl icate object of a 
substantial objecli designated in accordance with an 
instruction from said handler, and for disposing the 
duplicate object at\a hierarchy different from a hierarchy at 
which the substantial object is disposed, and 

said object coupling means receives from said handler 
an instruction as to a^wiring between the duplicate object 
and another object in tl^e wiring of the hierarchical 
structure in which the duplicate object is disposed, and 
constructs a coup I ing structure in which the dupl icate object 
and the associated substantial object are provided in the 
form of a united object. 



46. An object-or i ent< 



►gramming supporting 



apparatus for coupling a plurality of objects, each having 
data and operations, with one another in accordance with an 
instruction, said object-oriented programming supporting 



• ■ 



apparatus comprising: 



display means for d i sp I ay i ng \>b jects each represented 
by a block representative of a main frame of an object, a 



data output terminal for transferring data of the object to 
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another object, a data input terminal for receiving data from 
another object, a message terminal for issuing a message to 
make a reques^ for processing to another object, and a method 
terminal for receiving a processing request from another 
object to execute a method, the object being represented by a 
hierarchical structure which permits one or a plurality of 
objects to exist ir\ a single object, and in addition displays 
a wiring for coupling terminals of a plurality of objects; 

object coupling means for constructing a coupling 
structure among a plurality of objects in accordance with an 
instruction for coup I inA terminal s of the plurality of 
objects through a wiringA 

hierarchical structure construction means for 
constructing a hierarchical^ structure of objects; and 

a handler for instructing a wiring for coupling among 
objects to said object coupling means, and in addition for 
instructing a position of an object on the hierarchical 
structure to said hierarchical structure construction means, 

wherein said object coup I \ng* means releases a 
coupling structure of the object bjsfop^a replacement with 
another object in accordance witly an instruction from said 
handler, and causes the object after Vhe replacement to 
succeed to the coup I ing structure of tine object before the 
replacement with another object, and \ 
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said hierarchical structure construction means 
disposes the object after the replacement, instead of the 
object before the replacement, at a hierarchy at which the 
object before the\ rep I acement is disposed. 

47. An object-oriented programming supporting 
apparatus for coupling a plurality of objects, each having 
data and operations, with one another in accordance with an 
instruction, said object-oriented programming supporting 
apparatus comprising: \ 

display means for \di splaying objects each represented 
by a block representative Af a main frame of an object, a 
data output terminal for transferring data of the object to 
another object, a data i nput Vterm i na I for receiving data from 
another object, a message terminal for issuing a message to 
make a request for processing 1lo another object, and a method 
terminal for receiving a processing request from another 
object to execute a method, the Abject being represented by a 
hierarchical structure which permits one or a plurality of 
objects to exist in a single objeot^Mnd in addition displays 
a wiring for coupling terminals oft a plurality of objects; 

object coupling means for constructing a coupling 
structure among a plurality of objects\ in accordance with an 
instruction for coupling terminals of tne plurality of 
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objects through a wiring; 

hierarchical structure construction means for 
constructing a\ hierarchical structure of objects; and 

a handler for instructing a wiring for coupling among 
objects to said object coupling means, and in addition for 
instructing a position of an object on the hierarchical 
structure to said hierarchical structure construction means, 

wherein saia hierarchical structure construction 
means is in response M:o an instruction from said handler such 
that a plurality of objects from among the objects disposed 
at a predetermined hierarchy are designated and the plurality 
of objects are rearranged on the lower-order hierarchy by 
one stage, and rear ranges \the plurality of objects on the 
lower-order hierarchy by one stage, and produces and arranges 
an object including the plurality of objects on the 
predetermined hierarchy in such a manner that a coupling 
structure among the plural ity o\ objects and a coup I ing 
structure among the plurality of Nobjects and objects other 
than the plurality of objects are maintained. 

48. An object-oriented programming supporting 
apparatus for coupling a plurality of objects, each having 
data and operations, with one another i nVaccordance with an 
instruction, said object-oriented programming supporting 
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apparatus V? om P r i s i n 2 : 

display means for displaying objects each represented 

by a block representative of a main frame of an object, a 
data output -terminal for transferring data of the object to 
another object, a data input terminal for receiving data from 
another objectA a message terminal for issuing a message to 
make a request for processing to another object, and a method 
terminal for receiving a processing request from another 
object to execute \a method, the object being represented by a 
hierarchical structure which permits one or a plurality of 
objects to exist in a single object, and in addition displays 
a wiring for coup I ing\ terminals of a plurality of objects; 

object coupling means for constructing a coupling 
structure among a plurality of objects in accordance with an 
instruction for coup I ing Verminals of the plurality of 
objects through a wiring; \ 

hierarchical structure ^construct ion means for 
constructing a hierarchical structure of objects; and 

a handler for instructing a wiring for coupling among 
objects to said object coup I ing means, and in addition for 
instructing a position of an objeort: on the hierarchical 
structure to said hierarchical structure construction means, 

wherein said display means haV in case of existence 
of a plurality of method terminals connected to one message 
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terminal designated in accordance with an instruction 
through said handler, means for displaying a list indicative 
of an execution sequence of a plural ity of methods associated 
with the plurality of method terminals, and 

said object coup I ing means has means for 
reconstructing aVjoupling structure in which the execution 
sequence of the plWal ity of methods appearing at the I i st 
displayed on said m splay means are altered in accordance 



w 



ith an instruction Iby said handler. 



49. A program storage medium for use in an 

object-oriented programming, the program storage medium being 

adapted for storing thereYn a program to support an 

object-oriented programmi na for coupling a plurality of 

objects, each having data and operations, with one another, 

wherein each of said objects is represented by a 

block representative of a main Vrame of an object, a data 

output terminal for transfer r i ng\data of the object to 

another object, a data input terminal for receiving data from 

another object, a message terminal \or issuing a message to 

make a request for processing to anoVhW/object, and a 

method terminal for receiving a proc;(!sfe+Rg request from 

V \ 

another object to execute a method, the\object being 
represented by a hierarchical structure which permits one or 
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a plurality of objects to exist in a single object, and an 
instruction for coupling terminals of the plurality of 
objects through a\wiring is given, 

said program includes: object coupling means for 
constructing a coupling structure among a plural ity of 
objects in accordance^ wi th the instruction for coupling 
terminals of the plurality of objects through a wiring; and 
hierarchical structure construct i on means for constructing a 
hierarchical structure of objects, and 

said program storage medium stores such a program 
that said hierarchical structure construction means has means 
for producing a dupl icate object of a substantial object 
designated in accordance witn an instruction from said 
handler, and for disposing tha duplicate object at a 
hierarchy different from a hierarchy at which the substantial 
object is disposed, and said objtect coupling means receives 
from said handler an instruction as to a wiring between the 
dupl icate object and another objejc^ip^the wiring of the 
hierarchical structure in which xfTeVd^p I i cate object is 
disposed, and constructs a coupl/ing structure in which the 
duplicate object and the associated substantial object are 
provided in the form of a united objec\. 
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50. A program storage medium for use in an 
object-oriented programming, the program storage medium being 
adapted for storini therein a program to support an 
object-oriented programming for coupling a plurality of 
objects, each havinAdata and operations, with one another, 

wherein each tof said objects is represented by a 
block representative df a main frame of an object, a data 
output terminal for transferring data of the object to 
another object, a data iViput terminal for receiving data from 
another object, a messagd termi nal for issuing a message to 
make a request for processing to another object, and a 
method terminal for receiving a processing request from 
another object to execute ayhethod, the object being 
represented by a hierarchical structure which permits one or 
a plurality of objects to exist in a single object, and an 
instruction for coupling terminals of the plurality of 
objects through a wiring is giuen, 

said program includes: ot\ject coupling means for 
constructing a coupling structure emang a [plurality of 
objects in accordance with the instWi^Bion for coupling 
terminals of the plurality of objects through a wiring; and 
hierarchical structure construction m^ans for constructing a 
hierarchical structure of objects, and \ 

said program storage medium stores such a program 
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that said object coup I ing means releases a coup I ing structure 
of the object before a replacement with another object in 
accordance with an instruction for the replacement of 
objects, and causes the object after the replacement to 
succeed to the coupling structure of the object before 
the replacement with\ another object, and said hierarchical 
structure construction means disposes the object after the 
replacement, instead oft the object before the replacement, at 
a hierarchy at which the\ object before the replacement is 
d i sposed. 



51. A program storage medium for use in an 
object-oriented programming, Vhe program storage medium being 
adapted for storing therein abrogram to support an 
object-oriented programming fort coupling a plurality of 
objects, each having data and operations, with one another, 

wherein each of said objects is represented by a 
block representative of a main frstaie of an object, a data 
output terminal for transferring daVa of the object to 
another object, a data input terminal ffAr yf'eceiving data from 



another object, a message terminal f< 
make a request for processing to anot 



Issuing a message to 
r object, and a 



method terminal for receiving a processing request from 
another object to execute a method, the abject being 
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represented by ^a hierarchical structure which permits one or 
a plurality of objects to exist in a single obje'ct, and an 
instruction for Coupling terminals of the plurality of 
objects through a wiring is given, 

said program includes: object coupling means for 
constructing a coupling structure among a plurality of 
objects in accordance with the instruction for coup I ing 
terminals of the plurality of objects through a wiring; and 
hierarchical structure construct ion means for constructing a 
hierarchical structure \of objects, and 

said program storage medium stores such a program 
that said hierarchical structure construction means is in 
response to an instruction such that a plurality of objects 
from among the objects d i snosed at a predetermined hierarchy 
are designated and the plurality of objects are rearranged on 
the lower-order hierarchy by V>ne stage, and rearranges the 
plurality of objects on the lower-order hierarchy by one 
stage, and produces and arranges an object including the 



plural ity of objects on the pre< 



ned hierarchy in such a 



manner that a coup I ing structure\afrong the plural ity of 
objects and a coupling structure among the plurality of 
objects and objects other than the plurality of objects are 



ma i nta i ned. 
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52. A program storage medium for use in an 
object-oriented programming, the program storage medium being 
adapted for storing therein a program to support an 
object-oriented programming for coupling a plurality of 
objects, each having data and operations, with one another, 

wherein eacni of said objects is represented by a 
block representat i ve tof a main frame of an object, a data 
output terminal for transferring data of the object to 
another object, a data\ input terminal for receiving data from 
another object, a message terminal for issuing a message to 
make a request for processing to another object, and a 
method terminal for receiving a processing request from 
another object to execute a method, the object being 
represented by a hierarchical structure which permits one or 
a plurality of objects to ex\st in a single object, and an 
instruction for coupling terminals of the plurality of 
objects through a wiring is given, 

said program includes: object coupling means for 
constructing a coupling structural amopg^a plurality of 
objects in accordance with the /mretruct i on for coup I ing 
terminals of the plurality of aojacfs through a wiring; and 
hierarchical structure construct i oA means for constructing a 
hierarchical structure of objects, and 

said program storage medium stores such a program 
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that said object coup I ing means has f in case of existence of 
a plurality oflmethod terminals connected to one message 
terminal designated, means for making up a list indicative 
of an execut i on tsequence of a plurality of methods associated 
with the plurality of method terminals, and means for 
reconstructing a ooupl ing structure in which the execution 
sequence of the plurality of methods is altered in 
accordance with an alteration instruction of the execution 
sequence of the plurality of methods appearing at the list. 

53. A component storage medium for storing a 
component which serves as one object in combination with a 
predetermined existing soVtware, said component including a 
method of issuing an event\of the predetermined existing 
software through a firing b\ a message issued in other object. 

54. A component storage medium according to claim 53, 
wherein said component further ^ncludes a message for 
informing other object of that trae event is issued through 
executing said method. Xnxs' 

55. A component storage mediuun for storing a 
component which serves as one object iYi combination with a 
predetermined existing software, said component including a 
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message for informing other object, upon receipt of 
occurrence of a p\#determipe€ event of the predetermined 



existing software 
generated. 



that the predetermined event is 



16. A component builder apparatus comprising: 

first handler for selectively indicating making of 
methods ancl messages ; 

a second handler for inputting an instruction of an 
issue of a de^red event of a predetermined existing 

software; and 

a component builder means for building a component 
which serves as one\ object in combination with said existing 
software, said component builder means serving, when making 
of a method is instructed by an operation of said first 
handler and a predetermined event of the existing software 
is issued by an operationV>f said second handler, to make on 
the component a method whicra fires with a message issued by 
another object and issues thev event, and serving, when 
making of a message is instructed by an operation of said 
first handler and an issue of a \redetermi ned event of the 
existing software is instructed by\an operation of said 
second handler, in response to an occurrence of the event, 
to make on the component a message fo\ informing other 
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objects of the fact that the event occurred. 



57. \ An object-oriented programming supporting 



apparatus ccunprising: 

a component file for storing therein a component 
which serves as one object in combination with a 
predetermined existing software, said component including a 
method of issuing an event of the predetermined existing 
software through\a firing by a message issued in other 
object, and a message for informing other object of that the 
event is issued through executing said method, and said . 
component being stored in said component file with respect to 
one or more existing softwares; 

a handler for inputting an instruction of an issue of 
the event as to the existing software; 

an event log fileVor storing a list for the events 
as to one or more existing softwares, which are sequential ly 
issued in accordance with an\operation of said handler; and 

a component coup I i ng means for tak i ng out 
sequentially the events from savd event log file to combine a 
message of a component i nc I ud i ngvthe message for informing 
other object of that the same event as that taken out before 
i s i ssued and a method of a component i nc I ud i ng the method of 
i ssu i ng the same event as that taken\out now. 
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